ABSTRACT Fifty eight coal miners attended the Royal Gwent Accident and Emergency Department with serious hand injuries over a three year period. The commonest cause of the injuries was falling rock or coal from the pit roof crushing the hand and the commonest type of injury was the crushed, compound fracture of the terminal phalangeal area of the digit, with or without pulp loss. Records of the time off work with the injury were obtained in 52 miners. Only seven (13%) returned to work within one month. Of 40 individual distal phalangeal injuries reviewed after one year, only four (10%) had normal sensation and full movement at the distal joint. Nevertheless, only seven miners (13%) had to alter their initial occupation at the mine and move to lighter duties.
general public the impression that with modem coal mining methods the risk has disappeared from coal mining. Certainly the danger to the miner's life is greatly reduced with the use of modern coal cutting equipment and, more importantly, scientifically designed hydraulic pit props to support the roof. It is our impression, however, that the coal mining process can still result in serious accidents, particularly to the hands of miners working at the coal face. Often the accidents result from handling or assembling the equipment that makes mining much safer, and it is the purpose of this survey to study a series of hand injuries with particular regard to the mechanism of injury and the type of injuries sustained.
Patients and methods
A prospective study was carried out on coal miners who attended the accident unit of the Royal Gwent Hospital with serious hand injuries between November 1980 and November 1983. A total of 58 patients was seen in this period. A serious hand injury was defined as one in which there was either damage Received 11 March 1985 Accepted 25 March 1985 to bone, tendon, or nervous tissue, or the skin and soft tissue damage alone was considered serious enough to lead to possible complications. An attempt . was made to review all cases for at least one year after the accident. Forty one cases were reviewed in such a manner, 17 cases being lost to follow up.
A record was kept of the exact mechanism of injury, the nature and site of the injury for each individual digit damaged, and the initial and subsequent treatment carried out.
In 52 cases the total time off work with the injury was noted, whether the patient had to alter his type of work, and whether more than one period off work was necessary. Patients seen after one year with distal phalangeal injuries were-asked whether they considered sensation at the digital tip to be normal, painful, or to have decreased, these parameters being considered most relevant to heavy manual workers. In those complaining of decreased sensation static two point discimination was tested using a bent paper clip. In phalangeal injuries seen after one year movement of each digit was tested and recorded as either being short of the palm, just reaching the palm, or flexing to the distal crease of the palm.
Results
The mechanism of injury, the type of injury for each individual digit, and the initial treatment carried out are shown in tables 1-3. Conservative treatment consisted of surgical toilet, closed or open fracture reduction without internal fixation, skin suture, application of simple dressings to finger tips, and drainage of infection.
Often a relatively minor soft tissue injury in one digit accompanied a more serious injury in another Hand injuries in south Wales coal miners In 53 cases the digits only were affected, in 36 cases a single digit, in 15 cases two digits, and in two cases three digits. Table 4 shows the site of the individual digital injuries. The other injuries consisted of two metacarpal fractures, one digital nerve injury in the palm, and two soft tissue injuries of the dorsum of the hand.
Seven patients were off work less than one month, 29 between one and three months, nine between three and six months, and seven between six months and one year. Three patients were lost to follow up before they were officially discharged back to work and in two cases the miners' strike interfered with the assessment of the total time off work. One patient took early retirement. Seven patients had more than one period off work and seven patients moved to a lighter job, usually on the surface. Thirty nine patients were face workers involved in the coal cutting process.
Forty individual distal phalangeal injuries were seen after one year from the accident. Fifteen had normal sensation, seven complained of pain in the Combining sensation and range of movement in distal phalangeal injuries seen one year after the accident, only four patients had normal sensation and flexion to the distal palmar crease.
A second surgical procedure was required in six cases, three of these being for an initial terminalisation.
Discussion
In the early mining days major life threatening accidents were due to large falls of coal or rock from the pit roof, crushing or trapping the coal miners. It is interesting that in our survey the commonest cause of hand injuries is, again, from smaller falls of rock or coal from the pit roof. This is particularly likely to occur when a large amount of rock or stone is found in the coal seam; the seam is then of poor quality and the usual smooth action of the modem coal cutter is interrupted.
The injuries reported in our survey resulted in a considerable time off work, and it is generally recognised that hand injuries in manual workers result in more time off work than other members of the working population.2 It is our opinion that there can be no heavier manual work than that of a coal mining face worker and therefore long periods off work may be expected, even from relatively simple crush injuries of the finger tips.
The types of injury seen are entirely consistent with the mechanism of injury. Falling rock or coal, causing the typical bursting, blackened compound fracture of the terminal phalangeal area of the fingers, which are also easily cut or amputated by the moving belts and chains essential for modern coal mining (fig Six of the patients required a second surgical procedure, three of the cases being an initial terminalisation. It cannot be emphasised too strongly that amputations to preserve length in the fingers are useless in heavy manual workers. The patient will simply end up with a painful finger that he will not use. It is our opinion that, as used to be taught for leg amputations, one cannot leave too much skin covering the end of a terminalised finger that will be used for manual work. 
